Two novel transcriptional reporter systems for monitoring Helicobacter pylori stress responses.
Helicobacter pylori, a human pathogen linked to many stomach diseases, is well adapted to colonize aggressive gastric environments, and its virulence factors contribute this adaptation. Here, we report the construction of two novel H. pylori vectors, pSv2 and pSv4, carrying a reporter gene fused to the promoters of virulence factor genes for monitoring the response of single H. pylori cells to various stresses. H. pylori cryptic plasmids were modified by the introduction of the Escherichia coli origin of replication, chloramphenicol resistance cassette, and promoterless gfp gene to produce E. coli/H. pylori shuttle vectors. The promoter regions of vacA and ureA genes encoding well-characterized H. pylori virulence factors were fused to the promoterless gfp gene. Recording the GFP fluorescence signal from the genetically modified H. pylori cells immobilized in specifically designed microfluidic devices revealed the response of transcriptional reporter systems to osmotic stress, acidic stress, elevated Ni2+ concentration or iron chelation. Our observations validate the utility of the pSv2 and pSv4 vectors to monitor the regulation of virulence factor genes in diverse strains and clinical isolates of H. pylori.